We analyse the importance of educational mismatch between vacancies and unemployment in the Dutch labour market. Using unemployment and vacancy data by educational level, we estimate a matching function which incorporates the effect of educational mismatch on the aggregate flow of filled vacancies. Using the estimated parameters, we calculate how much of total unemployment can be attributed to educational mismatch. The results indicate that educational mismatch is not an important determinant of unemployment in the Netherlands. Moreover, it shows a remarkable trend. Contrary to common belief, the relative importance of mismatch appears to have strongly decreased since the end of the 1960s.
INTRODUCTION
Unemployment and vacancies coexist in the labour market. One reason for this phenomenon, going back to Holt (1970) , is that matching vacancies and unemployed is a timeconsuming process, its efficiency being dependent on the search behaviour of both employers and the unemployed (or, more generally, job searchers). Another reason for the coexistence of unemploytnent and vacancies, going back to Hansen (1970) , is thai the characteristics of the unemployed differ from those of the jobs that are vacant. This latter reason has become known as mismatch. Both the efficiency of the matching process and mismatch may be important determinants of the level of unemployment, given the number of vacancies.
This paper analyses the importance of educational mismatch between vacancies and unemployment in the Dutch labour market. As in many Western countries, the incidence of unemployment is disproportionally high for lowereducated workers in the Netherlands, while the vacancy rate is generally lower in the lower-education segment of the labour market. For example, in 1993 the unemployment rate of lower-educated workers was more than twice as high as the unemployment rate of higher-educated workers. while the vacancy rate in the latter segment of the labour market was more than three times higher than for lowereducated workers. These data suggest that educational mismatch is important, i.e. that unemployment can be reduced 0003-6846 © /S'Vi' Roulledge by shifting some of the unemployed from the high unemployment-low vacancies segment to the low unemployment-high vacancies segment of the labour market.
In order to analyse the importance of educational mismatch between vacancies and unemployment, we use annual unemployment and vacancy data by educational level over the period 1969-93. These data have only recently become available. Adopting the model by Jackman and Roper (1987) , we estimate a matching function which incorporates the effect of educational mismatch on the aggregate flow of filled job vacancies. Using the estimated parameters, we calculate how mtich of total unemployment can be attributed to educational mismatch for each year within the considered period.
Our paper is connected with Gorter and van Ours {1994). They study regional and occupationul mismatch in ihe Dutch labour market by estimating a matching function using regional vacancy and unemployment data by occupation over the period 1980 88. Regional mismatch appears to be hardly present in the Dutch labour market, while the indicator of occupational mismatch included in their regression shows up insignificantly. A serious problem with analysing regional and occupational mismatch is that the labour market cannot be easily separated by region and occupation. Living in another region or having been cmployed in a particular sector of the economy does not preclude seeking a job elsewhere. The same criticism applies to most studies on mismatch for other countries (see e.g. the papers in Padoa Shioppa, 1991) . This problem does not show up in analysing educational mismatch, because competition between job seekers of different eductional level appears to be absent in the Dutch labour market, at least for the categories we distinguish in our analysis {see van Ours and Ridder. 1995. for empirical evidence using the concept of the matching function). We further deviate from earlier studies by estimating a matching function which explicitly incorporates the effect of mismatch, instead of adding a more or less arbitrary mismatch-index to the matching function.
The results of our analysis indicate that educational mismatch is not an important determinant of the unemployment rate in the Netherlands. Educational mismatch only accounts for five to ten per cent of total unemployment. Moreover, it shows a remarkable trend: the relative importance of mismatch appears to have strongly decreased since the end of the 1960s. Hence, the huge rise in Dutch unemployment since the end of the 1960s cannot be attributed to increased mismatch between vacancies and unemployment.
These results stand in sharp contrast to popular belief that increased mismatch has driven up Dutch unemployment. The alleged importance of educational mismatch is commonly based on the fact that unemployment is much higher among lower-educated workers than among highereducated workers. This, however, does not necessarily imply that aggregate unemployment would be much lower if the incidence of unemployment was more equally spread over educational categories. One reason is that vacancy rates may as well, and actually do differ between educational levels. For example, if the vacancy rate among highereducated workers is low. shifting unemployed from the lower-education segment to the higher-education segment does not tremendously increase the aggregate number of filled vacancies, and thus reduces unempioyment only to a small extent. In the analysis below, we explicitly take this into account by using the matching function approach. Another reason is that the lower-educated workers constitute only a small proportion of the total labour force. During the past thirty years, the educational levels of the labour force has increased substantially. This development is reflected in a rapid decline in the share of lower-educated workers in the total labour force (from about 30% in the late 1960s to 10% in 1993). Hence, even if unemployment among lower-educated workers could be reduced significantly by eliminating mismatch, its effect on the aggregate unemployment level is rather small.
Besides the rapid decline in the share of lower-educated workers in ihe total labour force, the decrease in the amount of unemployment that can be attributed to mismatch can be explained by a progressive deterioration ofthe labour markel position of higher-educated workers. While unemployment among higher-educated workers was rare in the late 1960s (in fact, the unemployment rate among highereducated workers was close to zero), over 6% of highereducated workers were unemployed in the early 1990s. Thus, joblessness has become a much more general phenomenon during the past decades, i.e. the importance of educational mismatch has decreased.
The paper is set up as follows. Section II gives a short description ofthe model adopted from Jackman and Roper (1987) . Section III presents the estimation results of the matching function and compares the results with earlier research. To our best knowledge, only one earlier study exists in which a matching function is estimated using Dutch aggregate data over a fairly long time period (van Ours. 1991) . Probably due to lack of data, mismatch is neglected in that paper. In Section III, we also present the development ofthe relative importance of educational mismatch for Dutch unemployment implied by the estimated model. Section IV concludes.
II. THE MODEL
In order to analyse mismatch in the Dutch labour market, we follow Jackman and Roper (1987) by using the concept ofthe matching function. The matching function describes the relationship between the flow of tilled job vacancies in a period (M) and the stocks of unemployed (V) and vacancies (K) at the beginning of the period (see e.g. Blanchard and Diamond. 1989, Jackman et ai, 1989; and Pissarides, 1992) . The location of the matching function (i.e. the efliciency of the matching process) depends on the search behaviour of both employers and job seekers. The more effective employers and job seekers search for each other (and thus the more they contact), or the higher the probability that a contact results in a match, the higher is the flow of matches given the stocks of unemployed and vacancies. In a steady state labour market, in which matchings equal the equilibrium inflow into unemployment, an increase in efliciency leads to lower unemployment and lower vacancies.
To account for possible effects of educational mismatch between unemployment and vacancies, the aggregate labour market in our model consists of a number of completely separable submarkets distinguished by educational level. Job seekers belonging to submarket / cannot or do not search in other submarkets of the labour market. Consequently, a vacancy belonging to submarket / is never filled by a job seeker belonging to another submarket. This assumption may be seen as quite restrictive. However, van Ours and Ridder (1995) show that competition between job seekers of different educational levels is absent in the Dutch labour market, at least for the categories we distinguish in our analysis. Assuming a Cobb-Douglas specification with constant returns to scale, the matching function for labour market segment i reads:
( 1) where k is an indicator of the efficiency of the labour market. The efficiency parameter k is related to the search behaviour of employers and unemployed, which in turn may depend on the level of unemployment benefits relative to wages and the share of long-term unemployed in total unemployment. Higher benefit levels may reduce the search intensity of the unemployed because the net income gain of finditig a job reduces. Moreover, unemployed may become less willing to accept a job at given wage if benefits are higher (see van den Berg, 1990 , for empirical evidence using Dutch microdata). Both ways, less vacancies will be filled if unemployment benefits are higher, The share of long-term unemployed may have a negative effect on the number of filled vacancies if employers stigmatize or if long-term unemployed become discouraged. On the other hand, the benefit level in the Netherlands is generally lower for long-term unemployed than for short-term unemployed. A higher share of longterm unemployed in total unemployment thus reduces the average replacement ratio, leading to lower reservation wages, and thus more filled vacancies. Hence, the effect of the share of long-term unemployed on the number of matches is theoretically ambiguous. Forced by lack of data on filled vacancies by educational level, the efficiency parameter is assumed to be the same across segments of the labour market, as is the parameter a. Thus, unlike the number of vacancies and unemployed, the matching process itself is assumed to be the same across submarkets (cf Jackman and Roper, 1987, and Ridder, 1995) .' For the same reason, we ignore employed job seekers, as is the case in most earlier theoretical and empirical research.T he matching function on the aggregate level is found by summing up the matching functions of all segments of the labour market, which yields:
Equation 2 shows that the aggregate number of matches within period t is dependent on the stocks of aggregate unemployment and vacancies, and the efficiency parameter k. Furthermore, the aggregate number of matches is dependent on the distribution of unemployment and vacancies over submarkets, as indicated by the last term of Equation 2. The last term is equal to one if. for each submarket i, the share of unemployed belonging to submarketi in aggregate unemployment (t/f/t/) is equal to the share of vacancies belonging to submarket / in aggregate vacancies (Vt/V). Stated diferently, the segmentation of the labour market is neutral to the aggregate number of matches if and only if the number of unemployed per vacancy [U/V) is equal across submarkets. This state of the labour market, in which the labour market situation is equally favourable (miserable) in each submarket, is called perfect structural balance (Jackman and Roper, 1987) . If the labour market moves from perfect structural equihbrium, the last term is smaller than one, and less vacancies will be filled given the aggregate U/V-rdUo. Consequently, aggregate unemployment will be higher than in perfect structural balance. Intuitively, if we assume two submarkets, and the number of unemployed per vacancy is very high in one segment while very low in the other, the number of filled vacancies will be lower than in perfect structural balance because the number of potential matches is low in both markets. If we could shift some of the unemployed from the high unemployment submarket to the high vacancy submarket. the aggregate number of matches would rise and unemployment and vacancies would decrease.
The difference between actual unemployment (U) and unemployment in perfect structural balance ((./Jean be seen as an indicator of mismatch in the labour market (Jackman and Roper, 1987) . Given the aggregate equilibrium levels of M and U/V, which are dependent on the equilibrium inflow rate into unemployment respectively the wage formation process and (unanticipated) demand shocks, in perfect structural balance we have M, = kVlVl'" = M and UJV, -U/V. From this and Equation 2 it follows that the difference between actual unemployment and perfect structural balance unemployment is equal to:
The mismatch indicator mm can be interpreted as the share of total unemployment that can be attributed to mismatch.'Ĉ learly, the importance of mismatch for the aggregate level of unemployment depends on the distribution of both the unemployed and vacancies over stibmarkets. Intuitively, if both unemployment and the number of vacancies are high in one submarket, and both are low in the other, shifting unemployed from the first submarket to the latter does not tremendously increase the number of filled vacancies. 'Lindeboom and van Ours (1993) examine whether the efficiency parameter k differs between groups using microdata over the period 1986-88. With respect to the educational level, it appears that a higher educational level is related to lower contact probabilities, but also to a higher conditional match probability. Because k is the product of these two variables, the level of k does nol seem to differ much between educational levels. Burgess (1993) . Pissurides (1994) and van Ours (1995) being exceptions.
-A closely related, and better known indicator of mismatch (;Hm/(l -a)) has been proposed by Layard cf a/. (1991), which indicates by how much unemployment would decline if mismatch was nonexistent, given the number of vacancies. Because we feel this latter assumption is unrealistic, we prefer mm.
Hence, a more equal spread of the incidence of unemployment over educational categories would not reduce unemployment to a large extent. Moreover, from Equation 3 it is clear that the influence of a submarket's developments on the level of the mismatch indicator depends on the size of the submarket. Thus, relatively high unemployment and low vacancies in a rather small submarket (e.g. the market for lower-educated workers in the early 1990s) leads to only a moderately higher level of the mismatch indicator.
MISMATCH IN THE DUTCH LABOUR MARKET
The matching function derived in the former section (Equation 2) has been estimated using annual unemployment and vacancy data for four educational levels over the period 1969-93. The four educational levels refer to:
1. primary edtication; 2. extended primary and lower secondary education; 3. higher secondary education and lower vocational education; 4. higher vocational and academic education.
These data have only recently become available. Unfortunately, we lack data on the flow of filled vacancies by educational level which would enable us to estimate a matching function for each submarket. Data on the aggregate flow of filled vacancies are from vacancy surveys conducted by Statistics Netherlands (CBS) for the period 1989 93. For the period 1969 87 we calculate the aggregate flow of filled vacancies using stock data on vacancies and estimates of average vacancy durations reported in Hartog (1980) and van Ours (1991).-' More details and sources of all data used in the analysis can be found in the appendix.
According to the model presented above, mismatch between vacancies and unemployed relates to the difference between the share of unemployed belonging to segment / in aggregate unemployment tUJU] and the share of the vacancies belonging to segment / in aggregate vacancies (Ki/K) for each segment. Figure la to Id show these data for the four educational levels. As is clear from this figure, the share of unemployed and the share of vacancies accounted for by a submarket are in recent years much closer to each other than they were at the end of the 1960s. This appears to be the case for each educational level. Stated differently, the labour market situation in each submarket (Ui/V,) resembles the aggregate labour market situation much closer now than it did twenty-five years ago. Thus, a first look at the data suggests that the relative importance of educational mismatch has decreased in the last twenty-five years. This contrasts common belief that increased mismatch, especially educational mismatch, has been one of the causes of the huge rise in Dutch unemployment.
In order to be more precise, we use the model presented in the former section to estimate how much of total unemployment can be attributed to educational mismatch in each of the years 1969-93. The empirical counterpart of Equation 2 is:
where kj represents a set of variables which might affect search behaviour of unemployed and employers, such as the replacement rate and the share of long-term unemployed in total unemployment (see Section II). Furthermore, we took up a time trend to account for changes in search behaviour related to unobserved variables. The error term (e) is assumed to have the usual characteristics. The lower-case letters of M, U, and V indicate that we have normalized these variables with the size of the labour force (cf. van Ours, 1991) . Note that we initially do not enforce constant returns to scale, nor a unitary coefficient for the mismatch index.
Because of possible simultaneity, we estimated Eqtiation 2 using (nonlinear) two-stage least squares, treating the unemployment rate, the vacancy rate and the share of long-term unemployed as endogenous. Besides the exogenous and lagged endogenous variables included in the model, as additional instruments were used the logs of the capacity utilization, the tax wedge, consumer minus producer prices, the size of the working-age population and the capita! stock.
The estimation results are presented in Table I . The estimation results are quite satisfactory. The first column presents the results of the unrestricted estimation. The sum of the estimated valtics of a and (i is close to one, indicating constant returns to scale. An F-test revealed that the hypothesis of constant returns to scale cannot be rejected (F ^ 0.03). Hence, in the second estimation, we restricted thesumof:)! and/i to be equal to one. The coefficient for the mismatch index appears to be insignificantly different from its theoretical value of one,^ and is set at unity in the second estimation. The share of long-term unemployed shows up insignificantly, and is dropped in the second estimation. This result in not too surprising, since the sign of this coefficient is theoretically ambiguous.
Column two presents the estimation results of the restricted and most preferred specification. The results are close to those obtained by van Ours (1991) , which is. *The latter data have been estimated using the method described in van Ours and Ridder (1991).
-^This result does not change if we omit the dummy variable and the proportion of long-term unemployment as explanatory variables. The hypothesis that the coefficient for the mismatch index is equal to one cannot be rejected at conventional levels (f = 0.75). Note: Absolute (-values in parentheses. R^ corrected for degrees of freedom. according to our best knowledge, the otily other study in 0.37. Conform to our results, he finds constant returns to which a matching function is estimated using Dutch aggregscale. Constant returns to scale is also found in most studies ate data over a fairly long time period.*" The estimated value using UK and US data (see Coles and Smith, 1996 . and the of a of 0.40 is close to the estimate obtained by van Ours of references cited therein). In contrast to van Ours, we do not find a negative effect of the share of long-term unemployed/ while we find much stronger effects of the replacement rate on the number of matchings. Further, we deviate from van Ours" results with respect to the time trend variable. We tried several time trend variables, from which one appeared to be significant. The estimated coefficient implies that the efficiency ofthe matching process has decreased since 1977. In contrast, van Ours observes no shift in the matching function over the period 1970-87. However, it should be noted that the influence of the time trend variable in our estimation is very small in comparison with the influence of the replacement rate. A quick look at the development ofthe efficiency parameter k as implied by the estimated model reveals that the time trend variable hardly affects the pattern of k.
Having estimated the parameters of Equation 2. we can now calculate how much of total unempioyment can be attributed to educational mismatch, for each year within the considered period, according to the estimated model (see Equation 3 ). Figure 2 shows how the mismatch parameter mm implied by the estimated model developed during the considered period. Educational mismatch appears to explain only 5-10% of total unemployment. Moreover, it shows a remarkable trend. As already suggested by Fig. I(a)-(d) , the relative importance of educational mismatch appears to have strongly decreased since the end of the 1960s. Hence, in contrast to common belief, the huge rise in the Dutch unemployment rate over the past 25 years cannot be explained by increased educational mismatch between unemployment and vacancies.^B ecause the Dutch unemployment rate hugely increased during the period under consideration (from approximately 1% at the end of the 1960s, to more than 11% in the mid-1980s and 7% in the early 1990s), the absolute amount of unemployment due to educational mismatch shows a somewhat different pattern than the relative share reported in Fig. 2. Following Equation 3 . the amount of unemployment that can be attributed to educational mismatch is equal to the mismatch indicator mm times the unemployment rate u. The resulting data are shown in Fig. 3 . No clear trend can be detected in these data. The huge rise in the aggregate unemployment rate makes that the absolute amount of unemployment due to educational mismatch has remained stable, although the relative importance of educational mismatch has strongly decreased. Note again that educational mismatch is not a very important determinant of Dutch unemployment. If mismatch between unemployment and vacancies would be absent in the Dutch labour market, the unemployment rate would decrease with merely 0.1 to 0.3 percentage point.
A final note concerns the cyclical pattern of the mismatch indicator. The pattern of mismatch appears to be countercyclical.^ Thus, mismatch increases during recessions and decreases during booms. This can possibly be explained by the dismissal behaviour of employers. If lower-educated workers acquire less firm-specific skills than highereducated workers, employers may first dismiss the easier replaceable lower educated workers during cyclical downturns
•'Our result is, however, consistent with Gorter and van Ours (1994) using Dutch regional data over the period 1980-88 and Bianchard and Diamond (1989) for the US labour market. I'An empiriail analysis of some alternitlive explanations for the ri.se in Dutch unemployment can be found in Dur (1996) . "A simple regression oUnm on a trend and the capacity utilization grade yields: mm = -0.003 trend -0.24 iog(capucity utilization grade). (van Ours and Ridder. 1995) .'" This creates more variation in the unemployment rate between educational levels during cyclical downturns, and thus increases educational mismatch.
IV. CONCLUSIONS
In this paper, we analysed the importance of educational mismatch in the Dutch labour market. Using annual unemployment and vacancy data by educational level over the period 1969-93, we estimated a matching function which incorporates the effect of educational mismatch on the aggregate flow of Hlled job vacancies. Using the estimated parameters, we calculated how much of total unemployment can be attributed to educational mismatch for each year within the considered period.
The results of our analysis indicate that educational mismatch is not a very important determinant of the unemployment rate in the Netherlands. Only 5-10% of total unemployment can be attributed to educational mismatch. If mismatch would be absent in the Dutch labour market, the unemployment rate would decrease with merely 0.1 to 0.3 percentage point.
The pattern of educational mismatch shows a remarkable trend over the considered period. Contrary to common belief, the relative importance of edueational mismatch appears to have strongly decreased since the end of the 1960s. Thtis, the huge rise in Dutch unemployment since Ihe end of the 1960s cannot be accounted for by increased educational mismatch between vacancies and unemployment. ACKNOWLEDGEMENT I am grateful to an anonymous referee for helpful comments on an earlier version of this paper.
